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A... CORRELATION WITH INSTRUMENTAL ANALYSIS OF FLUE GAS 
^ SAMPLE (n=29) 

S (57) Abstract: A compound represented by the following general formula (1); and a method of immunoassay for detennining the 
dioxins contained in a test sample, in which a compound represented by the following general formula (1) is used as a standard 
compound. (1) (In the formula, R\ R^, R^, and R* are the same or different and each represents chlorine or hydrogen; n is an integer 
of 1 to 10; and Z represents an amino acid residue or peptide.) 
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1 

m m ^ 

EQ) ^> y-(^^i^yr^U'^^mm^ii\^xm\^^^ii\z^y)^mr^^^ 

y^^^i^ymh\t. i!^^)mM\hi^^>V-p-y-i-^^i^>^ (polyc 
hlor inated dibenzo-p-dioxins:PCDDs).5i^ 
^)mMi\:z^^>Vy (polychlorlnated dibenzo 
furans :PCDFs), — PCB (coplanar pol 

ychlorinated biphenyl:Co-PCBs) (O^M'^^^o 

TSo PCDD sRt;^PCDF sT?«. 2, 3. TBOS^mzMMU 

m^)vy ^ ^)yws.E(om.'i&ffin.m.^'^^\'^n^'tm. mMi^^^ n-^y^. m 
i^ymhJi:p^hn^y^^^mr^\n^mm'^m^o-"Dx$>^m^^-A^^^^t 
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15 mmm(Dmm-^(Drcmzm^^^^^x\zmm^M^^ciim(Dm 

noDfe^e). mmi!)^M<i)-^'::>m^-f3:y^^^zy>m(DmM-:&m<Dmmm^nx 
v^^^o z.(D^t>f3:mm^m^'r^<> tn.i^^mi^^rc^^m^m\zj;:^mmmpikm 

20 ^mm^^tu. mmmm^wmmzmm-r^mti^m^^xmm(Dmm^i^ 
mxt*^«-r-g>^^*T& 0 . mi^o^^mizM-r^m^^mmi&tm^^^mmz^ o 

0mi^<Dm^^mB-^^'ommznuo ^h-A^x^. mmzm^^=i7. h-^m^^t 
mm^^m^m (eia) ^offi^iE:^»e>ei«5^s^^i'u#:y'^T®^^^ 
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3 

3, 7, 8-5=-h^^DOi^^>V^-p-i5^-r:t^>'>' (2, 3. 7. 8-Te 
CDD) ?&:^S^^MtbTfflViTVi§ (Anal. Chem. 7 0, 1 0 9 2- 
1 0 9 9)o ^miSLWO^m^^^. 2, 3, 7, 8-Te CDD<D#tt&l i:b Jin 
iCMf ^ta^fifiTab^^tt^tt^iC (TEF rlbxic Equivalency Factor) 
15 $n-5o ^StC, '(H^(3Dmi4#2r^:{C^O#ft*l;iTEF^mCT#en^#tt 

(TEQ : Tbxic Equivalent) T^-S, 
b:/5:j5^oT, 2. 3, 7. 8 -T e CDD^^ldaOJtf SE I AtH^^Tf^, 

^« (TEQ) 2, 3, 7, 8-Te CDDJ;Dt>, EM^^t;>^^>\/:7^ 

m'^T.m^^^m^^tvt::^'^. z.n-^x(DE I Am'^%x\t. m^^mmt: 

25 SnJIEfej&^^S. 

EIAJ;i:feViT> 2. 3, 7. 8-Te CDD-^-e<^fl&CDi§^-1':r^>^> 
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2|s:^^^l3:, ±IB»1flc^^. iiit^f>fbfeM:^. ^TomM^^nt^o 
(i) TIB-J!|gi5; (1) T^$nSi^DDr'xy-;VMS#: 




15 (^'t'^ R'> R^ R^ R^t*> 1^— XJiSl-itc^/^oT^ J^^M^X^i7KmM 

^^^u. n«i~i ooDMic^^b, z«r^ym^»xji^y5^h*^^To) 
^y^r t vxmm vx. f^m&^mz^ o ij^s^^jisf'^' ©y-r 

20 (ii) ^<D^tinyj^y'-)mmmt.m^^mw^mTEF)^m-^tsi\^^tciib. z. 
(oih^m^y^ 't^i^>mmMmmm^^vxm^^^^t\z^ k> > ^±\zmmM. 

So 

25 1. siTfo—m.^ (1) T^^ns^k-g-tJo 
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2. mrcD-ig^ (1) -ea$ns;$^-rjf^v'>M«>^3iE^^ffi^2piao 



R' 




(i?:^', R^ R^ R^ r*«. i^— x^sv^jci^j^ot, m^m^x«7K?^M 

^^mv. nJ* 1-1 OO^^^^U, ZJ^T^ymBSXJi^y^^F^^f o) 

10 5. •^(E>\z. m^mi^m^^tsm3xu4\zmm(D^>yho 

1 0 . m^mm tm^-i X >-Jfi#: .i: -SSiS^iirS ZLtlZ^V). StM^^S 
20 JiS:«^?l!l^t''5Xig(l)^, 

X5g(i) iz:^vf^mmmi^KJt^&^^mmwt^(Dmj!^m i jciBmo^b-^^j ttrt^^^ 
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mmm^rMm^mm^mmTb^'Dmmmizmm'^^^^m&^mmm'^tirco 
:feia. itm. w.(D^vu^i^uM<D^m\z^^^x%^m'c$>^o 
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^Miim^lS:7&«3Ta&-§)<b'&«^<^4'Tt>. R\ R^-dmmm^^m:VR^:^xs 

^k-a-ti ; R ^ R^-^mmm^^mvR^:sLzSR^ff^yi(.mm^^m'rit'^m 

15 R^ R^d^m^M^S^L'R^S:D^^R^/0^'7jc^Ig^Sr^-rib^«^ ; R^ R*5&^*it 
^M^^^bR^3StrJ?R^>?>^'7|cmM^^^f<b'&W^$f^b<. R\ R^T&m^M 
^$^bR^S.tKR*dt7KmJ!^^«r^t-{b'&iKl ; R^ R*dtjti^j[^^^<£^bRiB: 
tXR37&«;jcmm^^^t-{t;-&i^)?>«J;t)^*b<, R2, R^dtig^M^^^bR^ 

20 nt^O~20jgS®^^. #lC2~6igS®MI^-e^S^:^;«>W*bVio m^U 

^si^*^ 100 ^^jB^i^<z)fe<DTabnt^#tc^^$n7&i/^j&^. m.n 1 -so ^»^s> 
" 25 1-10 $ e» ic^tc: 1 - 4 $ 6. 1-3 mmmm(D 




(1) 



5 
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5 -eTfeJ^. Z 5&«T^/m3^Sl^l-'4g^O^:/5^HT^§fli'&i^: R^ R' 

:/^FT*?>^'&!J&; R^ R47&tia^lg^?&^bR^S:a?R^:^>t7Kmm^^^U 
10 n30t2~6T^D, Z*tT5yM^S^l~4^^<D^y^Hl?^§'ffc'&^ ; R'> 
R^/?)^mmM^^^UR^35.Z>*R2;;5>t7j<^M^^Sb. n .0^^ 2 ~ 6 Tab D > li)^r5. 

J ^^^^ 1 - 43g|g 0D^:/5^ H ^-fb-a-^/^^WS b v^^'Tb-a-^ <h UT^^a^-r ^ 

So 

4'-r%> R2. R35(>tii^0^^^^URiJtr;R4*^7K^l^^^^^b, n3?>^2-'6 
15 T^D, Z;0^*T^ym^*i:i~4ig^o^:/5^HT^S'fb'&i^ ; R2, R^*^*i 
mm^Sr^bRiRt;R35?>^'*^lM^^^b, n?&«2~6TfeO> Z/O^T^yi^^S 

mz.. R2, R*>?»tJ^^M^<£r^UR^3StrXR'7&t7KmM^^^b, nd^STa&O, 

z dt:r5ym^a^i~3igsoT5/mx«^:/5^KT^S'fk;'&i^ ; R^ R^ 

20 7&m^m^Sr^L'R'S.tJ^'R^55>^7X^l^^^^^^^ n*t2-cabD> Zy&^T^yMB 

e». iS^-r:^+'»«<^^fe^a'j^ffl^^ia^i^T^ffi-c#s, ^^\z. z.<Dih^m 
\z^r). m^mf)^^±\zm^-v^^y^^^zy>mft^mM^^mm-r^z.ti)^ 
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i^ycD—Wi^ (2) -v^-^n^it-^m 




0--(CH2)nC00H 



(2) 



^4', R^ R^ R'^ RH*. |^-X«SVifc^?5:-oT, m^M^X^ 
10 7K^E^^^b, n 1 ~ 1 0 ©M^Sr^To) 

15 m^JE3^Tab§±iB— ^^5: (2) (D^unyx.y-)vmmmt. m^^t&,T<D 
20 Kf^m^mmmMWi^ mmm^m^xmmzv. mmx^^)vxmiiivrc^s nm 




o 



(3) 
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m^m^z-Dif^x^WiWr^o 

m^m^m\zm'^^v V(Dm'^\^2:im.w-is.E^'^hx\^x-h^\^. 
(Ill) y-f :t^z^>m(D^m^^^ 

(1) xmi-^Mi\:^m^^^^h'uxm^^^:i5mx^^o cfcDB^u<j*. 
^tz.Jsbo^^mmkx^'DX. ±M-m^ (1) x^-^n^iY.'^m^mm^ahx^ 

(D^mm^^tvxu. m^^mmf^m^mm (e i a). mm^^mmMm (r 



wo 2004/020397 ^0 PCT/JP2003/010394 

11 

I A), ikyt^m^M (F I A) mtim^f^n^o mM(omm-^f)^^E i Af}m^ 

uao^mmoRmm-m^m^^^m^u. ^■i:t^iy>mm&x\m^\zm^it 
$ nrcKjt^^^^^m -r^m^^t. :t ^ ymm-mx cm e. (D'^mm^ift 

^-(^=^>^>mhvx\t.mx ^« u m^fb; > ^/ - /i ^ - v'^t^ >^ > (pcdd) , 

20 ^ U mitz^^>Vy ^ > (PCDF) . 13 zfy-^—^ U fcf xr.;i^ (n y ^ :^-PCB) 

fflTf^^o CKDJ:'^;^^^^ U T^>Ai57@i:bT. KLM (Keyhole limpet 
Hemocyanin), '^v'jfiLrf T;V:/^ > (BSA : Bovine Serum Albmnin) Jfe<Jf^^J^T# 



wo 2004/020397 PCT/JP2003/010394 

12 

z.<D^^\t. i^mm-Wi^ (1) -e^$n§^2pfi&<-^m-&«^<^*^i^^'&i' 
10 (ii)m^-r^^->>in:#: 

15 le:J;Df^$at"^^t5^>^T^-& (Kun Chae.et al., J.Agric. 
Food., 2 5. 1 2 0 7 — 1 2 0 9 ( 1 9 7 7 ) ; S i mo n a G. Me r 
ica, et al., Can. J. Chem., 7 3, 8 2 6 — 8 34 (1 9 9 
5))o 

ym^%u vf^^^T. ommmm. t: mmmm t ^mmm'^ ^ ^tcm 

D t-^o e:©':7x;Wc:^^t— ^^S^>m^^^JP;^T 
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13 

:/U>^#:=£^;w^=^^v^:$^-if (HRP) 'PT)V:fyvy:t:^y7^-'^ (alp) 
^^:bTsy^-r §o ^oni, :^mm(D-m.^ (i) T^$n^>fb'6r%^i§^-r:t^ 

^c:^*^m*T:i^<&?5fe#i^*b. mmzm.m x^tmnow^-^-rnxxK^^mno 
b < ^y-f :t^'> ym.^'^m\z. u < «t;u:^7 u 7 * x :7 t ^ 



wo 2004/020397 
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m:^m\t. mz^mmmtiyxmmmM^m\^^^m'^\zBmy3i:^mx$>^o mm 
ill. m. mm(D7K;mMm. mmfs^a^m^f^n^o ±muMtvx},t. 

mf^um\t^(D^t^ftmm^\zmhx% ^ < . mmm\z^ o ^mumf)^ ^ ^-r 
fim:^m^y.Tizm^-r^f)^. mmm:^m\t.^tiBiz^^^-^^^^(^'^^'^^^^- 

A(N m')(D^m:»7.^umv^ h)vx.>\z^r):ff7.^mn^mmv 20mi \z^ 
mvxmMmmt-r^o ^lomttwn^ lomi mmm(om'^f)^f3i<f3i^ 
^xmrnxmrn-r^o mm^h^j^Aig. io%m 

i}-> 200ml Xmm-^'^Xi/ U ->T';/y?&ff Vi. M^fi^JJC 1ml <D DMSO iC^ig 
# e, tlTt^sPiam^iS^f ^^^i^^T^^-f^A b T#tt^» (TEQ) 

±tB^{;r*5ViT, 0. 0922 JttJf 0. 8474 ^MM^c::}3ViT#^:^XtCOV^ 
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5 ^mm&mW^^'t^z^ymm^ (ng/mO x1/10X20X1/AX1/1000 

10 (D DMso \zmmvrzmm^^imimzm-r^o n^nrcmm&m^^^^^^^ 
>mMm^y^izi^Avxm^mm.mQt) ^^m-t^o 

TEQ(ng-TEQ/g)=o.oo38x mm^mn^^ ^^z^>mmm c/xg/g)] 

15 ±iB^tC:feViT> 0. 0038 RD? 0. 9796 (Dimt. mmmiZ^^^Xmmz^^^X:^ 

mm:^mxn ionrc^-(^^i^ >mmm t ^jt^-r # e> nfc i5^-r :t ^ >mm^ 
u^. mm^mwy^ :t^zy>mmm(Dm^<D^m\t.&rf(D^\zm^^n^\t^ 

20 

i^m^mii^y-^^^^^>mmm ins/ g) 

=:gl^i5&m#iS^-<^^'»miS^ (ng/mi) X2/1 X20X1/BX1/1000 
(ili)±ag>:^'^ 

25 B(g)C!)±a^^llb. h)v:r:>x^^m^m^i^mv. 20m\}zmmvximm 
mh-r^o ^(omMmmimi ^^mvx^v-yry-if^m^^ mmmz 2mi 

>mmm'^T^\zixxvxmii.mm(jEQ[) ^nmt^o 
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16 

TEQ(ng-TEQ/g)=9.4553X mm^^Wm^^^^^y>mmm (Mg/g)] 
±tB^i::cfeViT. 9.4553 0.9352 (DimtmMm\Z^^^Xmmz-0\,^X:^^ 



1 



T;V::f>^0KTl?> 2. 4, 5-b «J t^nD:7xy-;i' (1) (T&iRia) 15. 
Og (7 6. Ommol), 6-:/n^:'v^-9->mx5^;i'XX^;i' 18. 6g (8 
3. 6mmo 1 ), ^m:^fU'^A 12. 6 0g(9 1. 2mmo 1 )> ig7ici^p<> 
^;U3j^;i/ATS H 15 0ml ^^B'a-b> 6 Ot:-??— BifejlP^^J^bfco MJ^^JPIT 
^M*T?&aJU. MJ5S?^^7X4 5 0ml ICiq^, |^mx^;V2 2 5m IT 2 

i^b, a^^#i3 0. 7 g(Dg{^m^:t'f ;i/^#fco a^^Kti^>-U:^j^>;^7^A 

^U-^V^v^ 5 0 g. Mia^^ @^mx5^;i/ : n-^^+l-> 
= 1:15) T?3|»Mb> 6- (2, 4, 5 ■ b 'J O n^x/ ^^lJ->mx 
5^;K2)^2 6. 5 g©3g|g:r-r;i/i:bT#fe (iR^10 0%), 

6- (2. 4. 5-hU'>nn:7aiy^-» >mx^;K2)»Xi5^./-;V2 
0 0 m 1 MV^T 2 NTKmit;:^ h U A7»^ 2 0 0ml ^*<^TT?it 
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Mx^;H 00mlTltEj> 15 Om 1 T211ItttBb:feo ;^{C7ic2 0 OmK M 
mmt-r b U ':7A7K^?i^2 0 0ml (DJlgT^aP^^5fe#b. iS^T^^^v^^AT 

5 #fco V:/Db!;VX-^;i/2 5 m K n-^^i^->5 Om 1 ^iWXX 

Bi^^b> ^m«g^^5S(b. -rv:/Dtf;i/x— T-;v/n-^^-y->= i/3T^5fe 

6- (2. 4, 5-hUi^DO:7aLy^i/) ^^-y-^mO)^ 2 1 . 4g<De 
feJgStbT#fe (JK^8 8. 0%), 

6- (2, 4. 5-bUi7nD:7a:y^'» '\^i^->^(3) 1 8 . 2g (5 8. 4 
10 mmol) ^1 8 OmKDM^h^'^Uy^zmmi^^ l-x^;l/-3-(3 '-i?X5^;|/ 
Tayr/ntf;!/);???;!/^!^-:^-^^ H:^^:^l 2. 7g (7 0. Immol) i:N-t 
|«D^rS^X^>^>'f 5 F8. 0 7g (7 0. Immol) ^iMXrci^. ^WlV— 
mMWVTco SJiSJ^T^. THF 1250ml izR^U^ia^^ 7K3 6 Om K 
^^mMTi^.m^h^J'yATKmUS 40mK7K 540ml (DJllMJcW^M^i5fe#b. 

15 mm-rh^j^AT^mWi. ^mm^^mv. mmm^mmvxm.^^m2i. 9 

gODe6@#^#:feom^*Kt»^i^U;^7^;i/:*7^A^n'7b^^:7^-(iIiI@ : 
$^U;j?3y;V4 0 0g> Mia^iS^ mit:^^U>. 2IhIS : >'U:^J^;1/3 3 Og. 

mmmm mt:^^u» xmrnv. 7.^->>-(^i^)V'6- (2. 4, 5-h'j^7 

nD:7x/^>') ^^+l->M'\^1tyx— h (4) ^9. 7 3 gCDafe@^^^:b 
20 xmc (iR¥4 0. 7%). 

X^5^>-1'5>?;W6- (2, 4. 5-bU^7DD:73iy=^^'» ^m^^ti* 
/X— h (4) 2 Omg^l 0 0ml ©>?^5^;PX;i/3fc=^'>HlC^^bfe, -e® 
=^.5 0 mM(Di^U >'>7KJ§^ 10 0ml tC^JPb, ^^ST 3 P# 

25 ^Tc. ±mmmz:^\,^X. mm^ntVX2, 4, 5-hU^7PD:7a:/-;WC 
R^X2, 4, 6-hUi7DD:7xy-;W (rUIR^a) ^Sr^fflr^fl&^PimJCbT, 
— flS^ (1) ^C:feViTR^ R5/0m*im^^^bR\ R^^^TK^H^^^t-^b'^ 

^Td. jimmmz:io\^^Xs m^mntvx2. 4. 5-hUi57np:7xy-;wc: 
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f^iab;/ho 5 OmMU>^m«?S (PH8. 0) JC^j||bfe4^jfiLmT;i':7'^ 
> (BSA) (Dmmiml (BSAlSmg (2. 27X1 Q-^mo 1) ffi^^) 
10 ^3!K}^«*^T, >^^5^;l/7.;V3l^=^^>'H 5 4 5. 5 ti l^-mX> ^(Dm:7.i7iy> 
-i^i^JV-Q (2, 4, ^=^^1?-7X— h (BB2- 

4) <JD2 0mM^^5^;l/X;V*^SxmiS 4 5 4. 5 n I (40^«(9. 0 
9XlO-«mo D) ^#fTb, ^Mll^raSJsS^-e-ifeo RP^Wi. 4L(DPBS\Z 

15 mmm3 

(ikmm (J I s Ko 3 1 1) jc2pCT2r^j^*pj^(^s^:^x^^mb. m^mm 
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